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ZDVWHGLVSRVDOODQGILOOVGLIIHUHQWSURSRUWLRQVRIEHQWRQLWHDUHXVHGWRUHGXFHOHDNDJHRISROOXWDQWV>@ZLWKEHQWRQLWH
FRQWHQWYDU\LQJIURPWR
$V WKLV DUWLILFLDOPL[ LV FRPSRVHG E\ WZRPDWHULDOV KDYLQJ GLIIHUHQW SK\VLFDO DQGPHFKDQLFDO SURSHUWLHV HJ
JUDGLQJDFWLYLW\SHUPHDELOLW\FRPSUHVVLELOLW\VWLIIQHVVLWLVSRVVLEOHWRYDU\WKHLUSURSRUWLRQVLQRUGHUWRFRPELQH
WKHDGYDQWDJHVRIERWK,QSDUWLFXODUWKHZDWHUSURRILQJFDSDFLW\RIWKHEHQWRQLWHFDQEHDVVRFLDWHGZLWKWKHUHODWLYHO\
KLJKVKHDUVWUHQJWKW\SLFDORIVDQG,IWKHVZHOOFDSDFLW\RIWKHEHQWRQLWHH[FHHGVWKHYRLGVSDFHDYDLODEOHDPRQJWKH
VDQGJUDLQVWKHSRUHVDUHFRPSOHWHO\ILOOHGZLWKK\GUDWHGEHQWRQLWHDQGWKHSHUPHDELOLW\RIWKHPL[WXUHEHFRPHVYHU\
ORZDSSURDFKLQJWKHEHQWRQLWHFKDUDFWHULVWLFYDOXHV>@+RZHYHULIWKHEHQWRQLWHFRQWHQWLVWRRVPDOOWKHVDQGSRUHV
DUHQRWWRWDOO\ILOOHGDQGWKHZDWHULVDEOHWRVHHSIUHHO\2QWKHRWKHUKDQGODUJHUDPRXQWVRIEHQWRQLWHPD\UHGXFH
WKHPDWHULDOVWUHQJWK,WLVDOVRSRLQWHGRXWWKDWHIIHFWLYHFRPSDFWLRQPD\QRWEHIHDVLEOHLIWKHEHQWRQLWHSHUFHQWDJH
LV WRR KLJK +HQFH WKHUH LV WKH QHHG WR VHOHFW WKH PRVW DSSURSULDWH FRPSRVLWLRQ WR UHDFK WKH GHVLUHG WHFKQLFDO
UHTXLUHPHQWVIRUWKHGHVLJQRIZDWHUSROOXWDQWVEDUULHUV7KHZULWHUVKDYHWKXVXQGHUWDNHQDUHVHDUFKSURMHFWZKHUH
H[SHULPHQWDO LQYHVWLJDWLRQ LV FRPELQHGZLWK QXPHULFDOPRGHOOLQJZLWK'LVFUHWH(OHPHQW0HWKRG WR LQWHUSUHW WKH
PHFKDQLVPVJRYHUQLQJWKHWUDQVLWLRQDOEHKDYLRURIVDQGEHQWRQLWHPL[WXUHVLQDZLGHUDQJHRISURSRUWLRQV
7KLVSDSHUVXPPDUL]HVWKHSUHOLPLQDU\H[SHULPHQWDOUHVXOWVREWDLQHGZLWKGLIIHUHQWWHFKQLTXHV,QSDUWLFXODUWKH
YDULDWLRQRISK\VLFDODQGPHFKDQLFDOSURSHUWLHVRIDQDUWLILFLDOO\FRPSDFWHGPL[IRUPHGZLWKYDULDEOHSURSRUWLRQVRI
VDQG DQG EHQWRQLWH 7KHPL[WXUHV KDYLQJ EHQWRQLWH IUDFWLRQV YDU\LQJ IURP  WR  KDYH EHHQ SUHSDUHG DQG
VXEMHFWHGWR6WDQGDUG3URFWRUWHVWV7KHVDPSOHVREWDLQHGE\3URFWRUFRPSDFWLRQDWRSWLPXPZDWHUFRQWHQWZHUHWKHQ
WHVWHG $WWHUEHUJ OLPLWV VZHOOLQJ SRWHQWLDO DQG RHGRPHWHU UHVSRQVH ZHUH HYDOXDWHG 0RUHRYHU D PLFURVFRSLF
LQYHVWLJDWLRQZDVFDUULHGRXWE\6FDQQLQJ(OHFWURQ0LFURVFRSHWRLQYHVWLJDWHWKHSDUWLFOHVDVVHPEO\
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FXUYHV´ZHUHREWDLQHGE\FRPSDFWLQJWKHPDWHULDODWGLIIHUHQWZDWHUFRQWHQWV7KHPL[LQJSURFHVVRIVDQGEHQWRQLWH
DQGZDWHUZDVFDUULHGRXWZLWKQRWLFHDEOHFDUH IROORZLQJ WKH LQVWUXFWLRQVRI.HQQH\HW DO >@ LQRUGHU WR UHDFKD
PDWHULDODVKRPRJHQRXVDVSRVVLEOH7KHDERYHPHQWLRQHG$XWKRUVSURSRVHWZRGLIIHUHQWPL[LQJPHWKRGVLQWKHILUVW
PHWKRGGU\VDQGDQGGU\EHQWRQLWHSRZGHUVDUHILUVWPL[HGDQGWKHQZDWHULVJUDGXDOO\DGGHGZKLOHVWLUULQJWKHSDVWH
LQ WKH VHFRQGPHWKRG WKH VDQG LV ILUVWO\ZHWWHGDQG WKHQGU\EHQWRQLWH LV DGGHGZKLOHPL[LQJ ,Q WKLV VWXG\ERWK
SURFHGXUHVZHUH DGRSWHG FKRRVLQJ WKHPRVW DSSURSULDWH RQH IRU GLIIHUHQW%&YDOXHV ,Q SDUWLFXODU IRU EHQWRQLWH
FRQWHQWVKLJKHU WKDQ WKHILUVWPHWKRGZDVXVHGFRQYHUVHO\ IRU ORZHU WKDQRUHTXDO WR%& WKHVHFRQG
SURFHGXUHZDVDGRSWHG$IWHUSUHSDUDWLRQWKHPL[WXUHVZHUHVHDOHGDQGDOORZHGWRK\GUDWHIRUDERXWKRXUVDQG
WKHQFRPSDFWHGLQWRDF\OLQGULFDOPROGE\WKH6WDQGDUG3URFWRUSURFHGXUH7KHFRPSDFWLRQFXUYHVRIWKHPL[WXUHVDUH
SORWWHGLQWHUPVRIZDWHUFRQWHQWDQGGU\XQLWZHLJKWILWWLQJWKHH[SHULPHQWDOSRLQWVZLWKVHFRQGRUGHUSRO\QRPLDO
FXUYHVKDYLQJKLJK5YDOXHV)LJD/RRNLQJDWWKHUHVXOWVIRUSXUHVDQG%&DQGSXUHEHQWRQLWH%&LW
LVUHDGLO\VHHQWKDWWKHIRUPHULVQRWLQIOXHQFHGE\ZDWHUFRQWHQWDQGLVFKDUDFWHUL]HGE\UHODWLYHO\KLJKGU\GHQVLW\
ZKLOHWKHODWWHULVODUJHO\DIIHFWHGE\WKHZDWHUFRQWHQWVKRZQE\WKHEHOOVKDSHRIWKHFXUYHDQGH[KLELWVDORZHUGU\
GHQVLW\7KHFRPSDFWLRQEHKDYLRURIVDQGZLWKDQHJOLJLEOHLQIOXHQFHRIWKHZDWHUFRQWHQW LVNHSWHYHQIRUVPDOO
DPRXQWVRIEHQWRQLWH%&ORZHUWKDQRQWKHFRQWUDU\IRUKLJKHU%&YDOXHVWKHFRPSDFWLRQFXUYHDVVXPHVWKH
FODVVLFDOEHOOVKDSHZKHUHWKHPD[LPXPGU\GHQVLW\ȖGPD[LVREWDLQHGIRUDSDUWLFXODUYDOXHRIWKHZDWHUFRQWHQW
ZRSW$GGLWLRQDOO\IRUEHQWRQLWHFRQWHQWVUDQJLQJEHWZHHQDQGWKHFXUYHVWHQGWRPRYHXSZDUGDQGVOLJKWO\
WRWKHOHIWZKLOHIRUODUJHUEHQWRQLWHSHUFHQWDJHV%&!WKHFXUYHVPRYHGRZQZDUGDQGWRWKHULJKWH[KLELWLQJ
DSURJUHVVLYHVRIWHQLQJRIWKHFXUYDWXUHIROORZLQJWKHW\SLFDOEHKDYLRURIKLJKSODVWLFLW\ILQHJUDLQHGPDWHULDO


)LJD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/RRNLQJDWWKHKLJKHVWGHQVLWLHVRIHDFK3URFWRUFXUYH)LJEWKUHHUHJLRQVFDQEHLGHQWLILHG,QWKHOHIWSDUWRI
WKH SORW WKH PD[LPXP GU\ GHQVLW\ LQFUHDVHV ZLWK WKH EHQWRQLWH FRQWHQW UHJLRQ $ ,Q WKLV UHJLRQ WKH EHQWRQLWH
SHUFHQWDJHLVYHU\VPDOODQGLWFDQEHDVVXPHGWKDWWKHVDQGJUDLQVWRXFKHDFKRWKHUZKLOHWKHEHQWRQLWHSDUWLFOHVWHQG
WREHFRQILQHGLQWKHLQWHUJUDQXODUYRLGVRIWKHVDQG\SDUWLFOHV)ROORZLQJWKLVDVVXPSWLRQWKHPD[LPXPGU\GHQVLW\
RIWKHPL[WXUHFDQEHUHODWHGWRWKHEHQWRQLWHSHUFHQWDJHWRWKHPLQLPXPYRLGUDWLRRIWKHVDQGFRPSRQHQWDQGWRWKH
VSHFLILFZHLJKWRI WKHVDQGE\HTZKHUH³H´ LVD IXQFWLRQRI%&DQGHJ WKH LQWHUJUDQXODUYRLGUDWLRGHILQHGE\
7KHYDQD\DJDP>@ZKLFKLVUHSRUWHGE\WKHGDVKHGFRDUVHPDWUL[FXUYHLQ)LJXUHE
&RQYHUVHO\IRUODUJHUEHQWRQLWHFRQWHQWVUHJLRQ&LWFDQEHDVVXPHGWKDWWKHVDQGJUDLQVDUHGLVSHUVHGLQWKH
EHQWRQLWHPDWUL[,QWKLVFDVHWKHVDQGSDUWLFOHVFDQEHVHHQDVLQGLYLGXDOLQFOXVLRQVQRWLQWHUDFWLQJZLWKHDFKRWKHU
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DQGWKXVFRQWULEXWLQJWRWKHGHQVLW\RQO\ZLWKWKHLURZQZHLJKW)ROORZLQJWKLVDVVXPSWLRQWKHPD[LPXPGU\GHQVLW\
RIWKHPL[WXUHFDQEHUHODWHGWRWKHEHQWRQLWHSHUFHQWDJHWRWKHPLQLPXPYRLGUDWLRRIWKHEHQWRQLWHDQGWKHVSHFLILF
ZHLJKW RI ERWK FRPSRQHQWV E\ HT  ZKHUH ³H´ LV D IXQFWLRQ RI %& DQG HI WKH LQWHUILQH YRLG UDWLR GHILQHG E\
7KHYDQD\DJDP>@7KLVUHODWLRQLVDOVRUHSRUWHGRQ)LJXUHEE\WKHGDVKHGILQHPDWUL[FXUYH
7KHWZRFXUYHVFRUUHVSRQGLQJWRWKHILQHPDWUL[DQGFRDUVHPDWUL[VWUXFWXUHLQWHUVHFWLQDSRLQWZKLFKLGHQWLILHV
WKHPD[LPXPWKHRUHWLFDOGHQVLW\WKDWFRXOGEHUHDFKHGE\WKHPL[WXUH,WLVREVHUYHGKRZHYHUWKDWVXFKWKHRUHWLFDO
PD[LPXPGHQVLW\LVQRWDWWDLQHGDQGWKDWWKHH[SHULPHQWDOGDWDIDOORQDVPRRWKFXUYHFRUUHVSRQGLQJWRVRPHFRPSOH[
PDWHULDOVWUXFWXUHUHJLRQ%ZKLFKFDQQRWEHGHVFULEHGE\HLWKHUHTRUHT
ߛௗǡ௠௔௫ሺ஺ሻ ൌ ఊೞǡೞೌ೙೏௘ሺ݁݃ǡܤܥሻାଵ  
ߛௗǡ௠௔௫ሺ஼ሻ ൌ ଵ೐ሺ݂݁ǡܤܥሻశሺಳ಴Ȁభబబሻ
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,WLVREVHUYHGWKDWWKHUHLVDJHQHUDODJUHHPHQWLQWKHVKDSHRIWKH
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ORZHUYDOXHV0RUHRYHUWKHUHLVHQRXJKVSDFHIRUWKHEHQWRQLWHWRILOOWKHSRUHVZLWKRXWLQWHUDFWLQJZLWKWKHFRDUVHU
PDWUL[
$WWHUEHUJOLPLWV
7KH $WWHUEHUJ OLPLWV ZHUH PHDVXUHG RQ WKH VDQGEHQWRQLWH PL[WXUHV SUHSDUHG ZLWK GLIIHUHQW SHUFHQWDJHV RI
EHQWRQLWHIROORZLQJWKH$670'VWDQGDUG>@7KHH[SHULPHQWDOGDWDIRUQLQHPL[WXUHVVKRZDOLQHDUWUHQGIRU
WKHOLTXLGOLPLW)LJDDQGDGRZQZDUGFXUYDWXUHIRUWKHSODVWLFOLPLW)LJE
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LHDQGDUHDEOHWRLQIOXHQFHWKHOLPLWOLTXLGRIWKHPDWHULDO
EXWQRWWKHSODVWLFOLPLW7KHVHUHVXOWVDUHVXPPDUL]HGRQWKH&DVDJUDQGHSORWZKHUHWKHGDWDIDOORQDVWUDLJKWOLQH
GLYHUJLQJIURPWKH$OLQH)LJF6LPLODUUHVXOWVDUHUHSRUWHGLQWKHOLWHUDWXUH>@
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$ILUVWVHWRIRHGRPHWHUWHVWV>@ZHUHFDUULHGRXWRQIRXUVSHFLPHQVUHFRYHUHGIURPVRLOVDPSOHVFRPSDFWHGDW
DSSUR[LPDWHO\WKHRSWLPXPZDWHUFRQWHQW%HIRUHDSSO\LQJWKHORDGVZHOOLQJRIWKHVDPSOHGXHWRVDWXUDWLRQZDV
SUHYHQWHGE\DGGLQJLQFUHDVLQJZHLJKW>@7KHWLPHYDULDWLRQRIWKHSUHVVXUHQHFHVVDU\WREDODQFHVZHOOLQJVKRZQ
LQ)LJXUHFUHYHDOVWKDWWKHWLPHQHFHVVDU\WRUHDFKHTXLOLEULXPLQFUHDVHVZLWKWKHEHQWRQLWHFRQWHQW
$ IXUWKHU VHULHV RI IUHH VZHOOLQJ WHVWVZDV WKHQ SHUIRUPHG E\ VRDNLQJ WKH VDPSOHV LQVLGH D VSHFLILF DSSDUDWXV
)LJDDOORZLQJWKHVDPSOHWREXOJHZKLOHPHDVXULQJLWVYHUWLFDOGLVSODFHPHQWV)LJE$OWKRXJKWKHVHWHVWVDUH
QRW\HWFRPSOHWHGWKHDYDLODEOHGDWDVKRZWKDWVZHOOLQJLVUDWKHUOLPLWHGDQGIDVWIRUVPDOODPRXQWVRIEHQWRQLWH
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ZKLOHLWEHFRPHVTXLWHUHOHYDQWDQGVORZIRUEHQWRQLWHFRQWHQWRI7KHWLPHQHFHVVDU\WRIXOO\DFFRPSOLVKWKH
VZHOOLQJUDQJHVIURPIHZGD\VIRU%&RIWRVHYHUDOZHHNVIRU%&RI
)RUVPDOODPRXQWRIEHQWRQLWH%& WKHUHVXOWVVKRZDYHU\ORZFRHIILFLHQWRIFRPSUHVVLELOLW\&F ZKLOH
WKHFRPSUHVVLELOLW\RIWKHPDWHULDOLQFUHDVHVVLJQLILFDQWO\ZLWKWKHEHQWRQLWHFRQWHQW)LJG
7KHFRHIILFLHQWRISHUPHDELOLW\NZDVGHULYHGIURPWKHFRHIILFLHQWRIFRQVROLGDWLRQFYGHWHUPLQHGE\WKH7D\ORU
0HWKRG $W  RI %& WKH SHUPHDELOLW\ FRHIILFLHQW LV NEN3D§āPVHF PXFK ORZHU WKDQ IRU SXUH VDQG
NVDQG§āPVHF+RZHYHUWKHVHUHVXOWVFRXOGEHDIIHFWHGE\WKHIDFWWKDWVDWXUDWLRQRIWKHVDPSOHLVXQFHUWDLQDQG
GLUHFWWHVWVRQIXOO\VDWXUDWHGVDPSOHVDUHWKXVIRUHVHHQLQWKHQH[WIXWXUH


)LJ([SHULPHQWDOUHVXOWVD)UHHVZHOOLQJDSSDUDWXVE)UHHVZHOOLQJUHVXOWVF&RQWUDVWWRVZHOOG2HGRPHWHUWHVWV
0LFURVFRSLFLQYHVWLJDWLRQV
,QYHVWLJDWLRQVZLWK6FDQQLQJ(OHFWURQ0LFURVFRSHRQFRPSDFWHGVDPSOHV)LJFOHDUO\VKRZWKHVWUXFWXUDOUROH
RIEHQWRQLWHHYHQIRUYHU\VPDOO%&YDOXHV,QIDFWWKHEHQWRQLWHSDUWLFOHVDGKHUHWRWKHVDQGJUDLQVVXUIDFHIRUPLQJ
³EULGJHV´EHWZHHQWKHFRDUVHSDUWLFOHV)RUKLJKHUSHUFHQWDJHVRIEHQWRQLWHWKHVDQGSDUWLFOHVDSSHDULPPHUVHGLQWKH
EHQWRQLWHPDWUL[,WLVKRZHYHUUHFDOOHGWKDW6(0LQYHVWLJDWLRQVDUHFDUULHGRXWRQGULHGVDPSOHVZKLOHWKHSDUWLFOHV
DUUDQJHPHQWZRXOGSUREDEO\EHGLIIHUHQW LQ WKHZHW VWDWH/RRNLQJDW WKH VPDOOHUDPRXQWRIEHQWRQLWH W\SLFDO IRU
SUDFWLFDODSSOLFDWLRQVLWLVQRWHGWKDWWKHFOD\H\SDUWLFOHVWHQGWRILOOWKHSRUHVDPRQJWKHVDQGJUDLQVZLWKRXWGLVWXUELQJ
WKH IDEULF IRUPHGE\ WKH ODWWHU&RQWHQWV RI EHQWRQLWH ODUJHU WKDQ WHQG WR LQWHUDFWZLWK WKH VDQG\ VWUXFWXUH
GLVWXUELQJLWVIDEULFDQGDIIHFWLQJLWVDUUDQJHPHQWFRPSDFWLRQDQGRHGRPHWHUUHVXOWV)LJEDQG)LJG


)LJ6(0RQDLUGULHGVDPSOHVDWPDJQLILFDWLRQIDFWRUVRI[D6DQGE%&F%&
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&RQFOXVLRQV
$OWKRXJKQRW\HWFRPSOHWHGWKHUHSRUWHGLQYHVWLJDWLRQKDVVKRZQWKDWWKHEHKDYLRURIFRPSDFWHGVDQGEHQWRQLWH
PL[WXUHV LV JRYHUQHGE\ WKH LQWHUDFWLRQEHWZHHQ WKH WZR FRPSRQHQWV HDFKZLWK LWV SHFXOLDU FKDUDFWHULVWLFV:LWK
UHJDUGWRWKHHIIHFWRIG\QDPLFFRPSDFWLRQLWZDVREVHUYHGWKDWWKHPDWHULDOH[KLELWVDVDQGOLNHEHKDYLRUIRUOLPLWHG
DPRXQWVRIEHQWRQLWH%&DQGVKRZVDEHQWRQLWHOLNHEHKDYLRUIRUKLJKEHQWRQLWHSHUFHQWDJH%&ZKLOH
DQ LQWHUPHGLDWH DQG PRUH FRPSOH[ EHKDYLRU LV REVHUYHG IRU LQWHUPHGLDWH EHQWRQLWH FRQWHQWV %&
,QYHVWLJDWLRQVSHUIRUPHGRQFRPSDFWHGVDPSOHVKDYHSURYLGHGWKHIROORZLQJPDLQILQGLQJV
x $WWHUEHUJ OLPLWVVKRZWKDW VPDOODPRXQWVRIEHQWRQLWH DUHDEOH WR LQIOXHQFH WKH OLPLW OLTXLGEXWQRW WKH
SODVWLFOLPLW7KHUHVXOWVVKRZDOLQHDUWUHQGRQWKH&DVDJUDQGHSORWZLWKDQDQJXODUVKLIWLQJIURPWKH$OLQH
x 2QHGLPHQVLRQDOVZHOOLQJWHVWVVKRZWKDW WKHVZHOOLQJLV OLPLWHGDQGIDVWIRUVPDOODPRXQWVRIEHQWRQLWH
ZKLOHLWEHFRPHVTXLWHUHOHYDQWIRUEHQWRQLWHFRQWHQWRI7KHWLPHQHFHVVDU\WRIXOO\DFFRPSOLVKWKHVZHOOLQJ
UDQJHVIURPIHZGD\VWRVHYHUDOZHHNV
x )RUVPDOO%&WKHFRPSUHVVLELOLW\LVVLPLODUWRWKDWRIVDQGEXWWKHK\GUDXOLFFRQGXFWLYLW\LVORZHUE\VHYHUDO
RUGHUVRIPDJQLWXGH LW VHHPV ORJLFDO WRDVFULEHVXFKD ODUJHYDULDWLRQ WR WKHILOOLQJRIVDQGYRLGVZLWK WKHZHW
EHQWRQLWH
x :LWK %&! VZHOOLQJ XSRQ VDWXUDWLRQ EHFRPHV SURJUHVVLYHO\ PRUH LPSRUWDQW DQG WKH PL[HG PDWHULDO PRUH
FRPSUHVVLEOH
x 6(0LQYHVWLJDWLRQVVKRZWKDWHYHQIRUORZSHUFHQWDJHRIEHQWRQLWHWKHEHQWRQLWHEHJLQVWRFUHDWHEULGJHV
EHWZHHQWKHVDQGSDUWLFOHV
)XUWKHU H[SHULPHQWDO LQYHVWLJDWLRQV DUH IRUHVHHQ ZLWK SDUWLFXODU DWWHQWLRQ WR SHUPHDELOLW\ PHDVXUHPHQWV DQG DOO
UHVXOWVZLOOEHLQWHUSUHWHGZLWK'LVFUHWH(OHPHQW0RGHOOLQJ
5HIHUHQFHV
>@39HFHOOLR$&URFH/D'LJDGL7HUUDGL&DVWHOVDQYLQFHQ]R5,*
>@5,DSSHOOLDQG76LOYHVWUL4XHVWLRQLGL,QJHJQHULD*HRWHFQLFD7RPR,,+HYHOLXV%HQHYHQWR
>@)6DQWXFFL'H0DJLVWULV&RPSRUWDPHQWRGLXQOLPRVDEELRVRHGDUJLOORVRFRVWLSDWRHGDGGL]LRQDWRFRQEHQWRQLWH3KG7KHVLV
>@5-DSSHOOL7HU]D&RQIHUHQ]D³$UULJR&URFH´/HFRVWUX]LRQLJHRWHFQLFKHSHUOHJUDQGLGLJKHLQ,WDOLD5LYLVWD,WDOLDQD'L*HRWHFQLFD
>@&.XW]QHU(DUWKDQG5RFNILOO'DPV3ULQFLSOHVIRU'HVLJQDQG&RQVWUXFWLRQ
>@53XVFK%HQWRQLWH&OD\(QYLURQPHQWDO3URSHUWLHVDQG$SSOLFDWLRQV&5&3UHVV
>@7&.HQQH\:$9DQ9HHQ0$6ZDOORZ0$6XQFDLOD+\GUDXOLFFRQGXFWLYLW\RIFRPSDFWHGEHQWRQLWHVDQGPL[WXUHV&DQDGLDQ
*HRWHFKQLFDO-RXUQDO
>@-.0LWFKHOO.6RJD)XQGDPHQWDOVRI6RLO%HKDYLRU7KLUG(GLWLRQ-RKQ:LOH\	6RQV,QF
>@$670'6WDQGDUG7HVW0HWKRGVIRU/DERUDWRU\&RPSDFWLRQ&KDUDFWHULVWLFVRI6RLO8VLQJ6WDQGDUG(IIRUW
>@ 6 7KHYDQD\DJDP (IIHFW RI ILQHV DQG FRQILQLQJ VWUHVV RQ XQGUDLQHG VKHDU VWUHQJWK RI VLOW\ VDQGV -RXUQDO RI *HRWHFKQLFDO DQG
*HRHQYLURQPHQWDO(QJLQHHULQJ
>@96ULNDQWK$.0LVKUD$/DERUDWRU\6WXG\RQWKH*HRWHFKQLFDO&KDUDFWHULVWLFVRI6DQG±%HQWRQLWH0L[WXUHVDQGWKH5ROHRI3DUWLFOH6L]H
RI6DQG,QW-*HRV\QWK*URXQG(QJ
>@$$6KDNHU7<(ONDG\,QYHVWLJDWLRQRIWKHK\GUDXOLFHIILFLHQF\RIVDQGQDWXUDOH[SDQVLYHFOD\PL[WXUHV,QW-RI*HRPDWH

>@1.$PHWDDQG$EKD\6KLYDML:D\DO(IIHFWRI%HQWRQLWHRQ3HUPHDELOLW\RI'XQH6DQG(LJH9RO%XQG$
>@7DQLW&KDOHUP\DQRQW DQG6XUDSRQ$UU\NXO&RPSDFWHG VDQGEHQWRQLWHPL[WXUHV IRU K\GUDXOLF FRQWDLQPHQW OLQHUV6RQJNODQDNDULQ -6FL
7HFKQRO
>@$670'6WDQGDUG7HVW0HWKRGVIRU/LTXLG/LPLW3ODVWLF/LPLWDQG3ODVWLFLW\,QGH[RI6RLOV
>@$670'6WDQGDUG7HVW0HWKRGIRU2QH'LPHQVLRQDO&RQVROLGDWLRQ3URSHUWLHVRI6RLOV
>@.++HDG0DQXDORIVRLOODERUDWRULQJWHVWLQJ9ROXPH3HUPHDELOLW\6KHDUVWUHQJWKDQG&RPSUHVVLELOLW\WHVWV
